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Abstract

Background: Neuropathic pain is one of the most common complaints of neurologic clinics. Neuropathic pain is
common and important and has inappropriate complications, and despite their importance, there is no effective
treatment for them.

Objective: Because of the importance of neuropathic pain and safe and effective treatment, in this study, we
determined the effect of topiramate versus gabapentin in patients with neuropathic pain.

Methods: In this randomized clinical trial, 30 patients with pain attributed to neuropathy who had at least one
month of neuropathic pain in one area, were randomized to receive either gabapentin, titrated from 300 mg/day to
a maximum of 900 mg/day or topiramate, titrated from 50 mg/day to a maximum of 100 mg/day after a 4-week
period in the neurology clinic of Imam Khomeini Hospital of Urmia city, Iran in 2015. Complication, drug
tolerance rate and pain were investigated. The pain was measured on visual analog scale (VAS). The data were
analyzed by SPSS version 18, and using descriptive statistics, t-test, and ANOVA.

Results: In patients treated by gabapentin, the primary pain score was 74.33+10.29, this score decreased to
49.46+11.41 and 29.93+11.92 in the second and fourth week after intervention with gabapentin. In topiramate
treated patients, the primary score was 76.00£9.69. It decreased to 54.33+10.31 and 34.20+6.09 at the same time.
There were no significant differences between both groups in terms of average reduction of pain intensity
[gabapentin group (59.73%) compared with topiramate (55%) (p=0.48)]. In the present study, the only
complication reported in patients treated by gabapentin was drowsiness, but other uncommon side effects were
nausea and dizziness.

Conclusion: This study showed that both gabapentin and topiramate reduce pain. Topiramate can also be a good
alternative choice, if gabapentin has side effects for patients and it cannot be tolerated, topiramate can be a good
replacement.

Trial registration: The trial was registered at the Thai Registry of Clinical Trials (http://www.clinicaltrials.in.th)
with the TCTR ID: TCTR20170615001.
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1. Introduction

Peripheral neuropathy can affect sensory, motor or autonomic functions, either alone or in combination, which
causes the loss of the sense of heat and burning pains. The nature of neuropathic pain can be sharp and deadly mode
or ambiguous and difficult to localization (1), for instance burning and all referral pain, compressive and colic pains
are used for paresthesia as well as dysphonia is also related to exaggerated levels of pain (hyperpathy) which is
called neuropathy (2). Some studies have reported similar findings in terms of estimated prevalence of neuropathic
pain, so that through clinical examination (visit in clinic by specialist) it was reported as 9.8%, using Berger criteria
3% and the S-LANSS (Leeds assessment of neuropathic symptoms and signs) 8.8%, and based on self-reporting,
was 12.4% (3-5). Unfortunately, there are no exact statistics of the prevalence of neuropathic pain in Iran. Common
drugs used in the treatment of these pains including tricyclic antidepressants, anti-seizure medications, topical
capsaicin and opioids were not completely effective or had more side effects limiting their use such as dry mouth,
sweating, weakness, drowsiness, dizziness and constipation, which is very problematic, especially in the elderly (6-
10). In March 2000, the anti-epileptic drug, gabapentin, had been considered as a first-line therapy in neuropathic
pain, based on large clinical trials in two groups of neuropathic pain: Diabetic Neuropathy and Post Herpetic
Neuralgia (PHN) (11, 12). Gabapentin is one of the regulators of the calcium channel that binds to the ligand alpha-
two-delta, and reduces the passage of calcium into the cells, then decreases the release of neurotransmitter in hyper
stimulated neurons (13-15). Topiramate is an antiepileptic drug of which weight loss is the major side effect and it
can be used to beneficial effect in the treatment of diabetes complications. Topiramate had been a positive effect in
the treatment of neuropathic pains in the presence of failure with other drugs (16, 17). Considering the mentioned
subjects which showed notifiable inconsistency among findings, we decided to determine the effect of gabapentin
and topiramate in reducing neuropathic pain.

2. Material and Methods

Based on similar conducted studies, 30 patients who referred to the neurology clinic at Imam Khomeini Hospital of
Urmia city, Iran in 2015, with pain attributed to neuropathy were blindly randomized to receive either gabapentin,
titrated from 300 mg/day to a maximum of 900 mg/day or topiramate, titrated from 50 mg/day to a maximum of 100
mg/day after a 4-week period (Figure 1).
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Figure 1. Follow-up diagram of patients (According to consort statement)

Inclusion criteria were 42-82 years old who had at least one month neuropathic pain in one area. Diagnosis of
polyneuropathy was based on neurological examination or electrodiagnostic tests. Patients with cardiovascular and
liver lesions, orthostatic hypotension, and history of allergy to gabapentin or topiramate, patients with pain such as
neuropathic pain, psychiatric disorders, uncontrolled hypertension, drug abuse and pregnant or lactating women
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were excluded. Patients who had taken tricyclic antidepressants, mexiletine hydrochloride, carbamazepine,
phenytoin, valproate sodium and dextromethorphan drugs in the last 30 days, were also excluded. The pain was
measured on visual analog scale (VAS) which is a scale to measure the severity of pain in patients consisting of 0
(No Distress), 1 (2 cm) (Annoying), 2 (4 cm) (Uncomfortable), 3 (6 cm) (Dreadful), 4 (8 cm) (Horrible) and 5 (10
cm) (Agonizing). In order to show the result, it can also be presented as millimeter (mm). All patients were trained
to who show themselves pain as score. Patients’ scores were recorded by a person who was unconnected and
unaware of the group of patients. The method of study and the possible side effects of both drugs were described for
patients. The objectives of the study were explained to all participants and all of them agreed to participate and were
assured of the confidentiality of their individual information as well as the voluntary nature of participating in the
study. The severity of pain was measured before treatment and after two and four weeks and was recorded in the
prepared checklist. The demographic data were collected by checklist. At the end of the study, data were analyzed
by SPSS version 18. For the study of descriptive data, frequency, percentage and mean + SD were used. Also, t-test
and analysis of variance (ANOVA) were used to compare pain three times in the two groups. Kolmogorov Smirnov
test was used to assess the normality distribution of data.

3. Results

Of 30 patients who participated in the study, 18 patients (60%) were men and 12 (40%) were women. The average
age of participants was 63.6+10.36 year and the majority of them were 60-80 years old (Table 1). Fifteen patients
(50%) had diabetes type 11, and 4 patients (13.3%) had diabetes type 1. Patients had breast, ovarian and lung cancer,
and 6.7% of patients had chronic renal failure, and possibly in the field of uremia, had developed neuropathic pain.
Other causes included one vasculitis and defects of vitamin B 12. In 10% of patients, the specific cause for
polyneuropathy was not found. Average years of diabetes development in DM 1 and DM2 were 22.2 and 14.5 years,
respectively. The mean of recorded pain based on VAS in the group treated by gabapentin at baseline was
74.33+10.29 mm, the second week 49.46+11.41 mm and in the fourth week 29.93+11.92 mm. The mean of recorded
pain based on VAS in the group treated by topiramate at baseline was 76.00+£9.69 mm, the second week
54.33+10.31 mm and in the fourth week 34.20+6.09 mm. Despite the significant differences in pain scores in each
group in different times, there was no statistically significant difference between the two groups (p=0.48). Indeed,
the obtained results were close together, so that in the topiramate group, the mean + SD pain in patients based on the
VAS scale in baseline, 2" week and 4" week were 76.00+£9.69, 54.33+10.31 and 54.33+10.31, respectively. As well
as in the gabapentin group, the mean + SD pain in patients based on the VAS scale in baseline, 2" week and 4™
week were 74.33£10.29, 49.46+11.41 and 29.93+11.92, respectively. Distribution of causes of polyneuropathy
including uremia, chemotherapy induced, B12 deficiency, vasculitis, DM1 and DM2 in both groups had no
significant difference (p>0.05) (Table 2). In both groups, there was a significant difference in pain severity
compared to the beginning of treatment (p<<0.001). But there was no significant difference in the reduction of pain
intensity between the two groups (p=0.27). The average reduction of pain intensity in the gabapentin group
(59.73%) compared with topiramate (55%) did not show a significant difference between the two groups (p=0.48)
(Figure 2). The most common complication caused by gabapentin was drowsiness (66.7%). The common side
effects caused by topiramate were confusion (46.7%)) and anorexia (33.3%). Only two of the patients treated by
typical doses of gabapentin were seen in the intolerance list in which the drug dosage had been reduced, there was
no significant difference between the two groups in terms of drug tolerance (p=0.5) (Table 3).
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Figure 2. Changes in VAS based on millimeters in treated groups
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Table 1. Gender and age distribution of patients treated with gabapentin and topiramate

Drug Male; n (%) | Female; n (%) | Age (Year)
Gabapentin | 10 (66.7%) | 5 (33.3%) 61.86+£10.24
Topiramate | 8 (53.3%) 7 (46.7%) 65.33+10.53
Total 18 (60%) 12 (40%) 63.6+10.36
Table 2. Frequency distribution of causes of polyneuropathy in patients with polyneuropathy
Diagnosis Group Total
Gabapentin | Topiramate
DM1 1 3 4
6.7% 20.0% 13.3%
DM2 7 8 15
46.7% 53.3% 50.0%
Uremia 1 1 2
6.7% 6.7% 6.7%
Uremia 1 0 1
6.7% 0.0% 3.3%
Chemotherapy Induced | 2 1 3
13.3% 6.7% 10.0%
B12 Deficiency 1 0 1
6.7% 0.0% 3.3%
Unknown 2 1 3
13.3% 6.7% 10.0%
Vasculitis 0 1 1
0.0% 6.7% 3.3%
Total 15 15 30
100.0% 100.0% 100.0%

Table 3. Frequency of drug complications and tolerance of drug-treated groups in patients with polyneuropathy after
treatment

Variable Gabapentin | Topiramate

Complication | Drowsiness | 10 (66.7%) | 0
Confusion | 0 7 (46.7%)
Anorexia 0 5(33.3%)

Tolerance Yes 13 (86.66%) | 15 (100%)
No 2 (13.3%) 0

4. Discussion

In the present study, the primary pain score was 74.33410.29, this score decreased to 49.46+11.41 and 29.93+11.92
in the second and fourth week after intervention with gabapentin. In topiramate treated patients, the primary score
was 76.00+9.69. It decreased to 54.33+10.31 and 34.20+6.09 at the same time. There were significant differences
between both groups. In the study of Raskin et al., Treatment with topiramate in patients with polyneuropathy had
reduced the VAS from 68 mm to 46.2 mm (32% reduction) (18). The present study, also had reduced the pain by
55% in the topiramate group, so that in the study of Fowler et al., significantly improved neuropathic pain was also
reported in patients with polyneuropathy with topiramate, and improved noticeably within one month (16). In the
study conducted by Dallocchio et al., 21% (15 mm) had reduction in the average pain of patients in the gabapentin
group and 14% (10 mm) had reduction in the average pain of patients in the placebo group (19). In the study of
Backonja et al., gabapentin reduced pain in 39% (25 mm) in the gabapentin group and 27.5% (14 mm) in the
placebo group (20). In this study of Raskin et al., the most common side effects reported with gabapentin were
dizziness (24.2%), nausea and headache (18.4%) and drowsiness (14.4%) and the majority of patients tolerated the
drug and only four patients (3.27%) felt the need to reduce the dose of gabapentin (18). In the study of Dallocchio et
al., incidence of adverse events in the amitriptyline group compared to gabapentin were higher (92% in the
amitriptyline and 31% in the gabapentin group) and the most common side effects reported in the gabapentin group
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were dizziness (16.7%) and drowsiness (8.3%) (19). In the study of Backonja et al., the most common reported
adverse events in the gabapentin group were dizziness (24%) and drowsiness (23%) and feeling of dizziness (8%)
and 56 patients out of 84 patients (67%) were tolerant to the doses of gabapentin (20). In the study of Gilron et al.,
the most common side effects reported in the gabapentin group were drowsiness (10%), dry mouth (8%) and
dizziness (6%) (21). In the present study, the only complication reported in patients treated by gabapentin was
drowsiness, but other uncommon side effects were nausea and dizziness. In this study of Raskin et al., diarrhea,
anorexia and insomnia were the most common adverse reactions in patients treated by topiramate (18). In the
present study, confusion and dizziness in 46.7% of patients in the topiramate group and anorexia in 33.3% of
patients in the gabapentin group were reported. Gabapentin, pregabalin and lidocaine skin patches are suitable as
first-line treatment of neuropathic pain (16). In the present study, the effect of antiepileptic drugs such as gabapentin
and topiramate were examined on neuropathic pain in patients with polyneuropathy. Topiramate is an antiepileptic
drug that affects through blockage of sodium and calcium channels, inhibition of glutamate receptors, strengthening
of the inhibitory effect of gamma-amino butyric acid and carbonic anhydrase, and the incidence of such
complications can be used in the treatment of neuropathic pains (13). In this study, gabapentin along with topiramate
had significant impact on patients with neuropathic pain, and all patients completed the therapeutic period of study.
In statistical analysis, each group separately had significant differences in the scale of VAS in the beginning and the
end of the fourth week. The studies of Carroll et al., Dallocchio et al. and Backonja et al. also showed a significant
reduction in the average of pain using gabapentin (17, 19, 21). In the study of Raskin et al., also, significant
reduction was reported using topiramate on neuropathic pain (18). In a study conducted by Punam et al., the effect
of gabapentin, topiramate, levetiracetam and zonisamide were compared for treatment of neuropathic pain induced
by anticancer drug (vincristine) (100ug/kg) in albino rats, using thermal method which were divided into five
groups, group I was treated with water as control group, group II was treated with oral gabapentin (60 mg/kg), group
IIT received oral topiramate (40 mg/kg), group IV was treated with oral levetiracetam (120 mg/kg) and group V
received zonisamide (50 mg/kg). In vincristine induced neuropathic pain gabapentin, topiramate and zonisamide
showed a significant increase hot-plate latency (analgesic effect) (22). In terms of gabapentin and topiramate
analgesic effect, the obtained results in this study on rats were consistent with our study on patients. Regarding the
limitations of the study, the small sample size of included studies was a potential limitation of this study. Another
limitation of the current study was the small sample size of this study. There is still need to conduct further studies
to access additional information about this subject.

5. Conclusions

This study showed that topiramate is effective on patients with neuropathic pain and there was no clear difference
between topiramate and gabapentin, and in cases of intolerance to gabapentin and other drugs such as
antidepressants, topiramate can be replaced in the treatment of neuropathic pain. On the other hand, given that none
of the aforementioned drugs have never been 100% effective in relieving the pain completely, then it is suggested
they be taken with each other. In total, more studies are needed for evaluation of neuropathic pain treated by
topiramate.
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